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Claims 

Glycyrrhizin preparations characterized by blending fatty acid glycerides in glycyrrhizin 
(glycyrrhizic acid; glycyrrhizinic acid) or salts thereof and coating same with an enteric film. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to glycyrrhizin preparations with enhanced migration into the 
bloodstream. 
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Prior art, problems to be solved by the invention and means to solve 

Glycyrrhizin or salt thereof is used alone or formulated with amino acids in oral 
preparations or injection preparations for treating liver diseases such as hepatitis or liver 
disorders, allergic diseases such as drug eruptions or allergic bronchitis, or other inflammatory 
symptoms. 

However, due to degradation by gastric acid or metabolism from the initial passage in the 
liver, a report showed that glycyrrhizin was hardly detected in the blood in oral administration 
(Chiryogaku, 7(5), 704 (1981). Also, in the case of patients with hepatic diseases that require 
long-term administration, administering hypodermic injection is a tremendous burden to the 
patients. On the other hand, a preparation for rectal administration was reported recently 
(Japanese Kokai Patent Application No. Hei 1[ 1989] -2946 19), but from the standpoint of a 
patient, the most convenient way of administration is an oral preparation. Therefore, it is 
necessary to investigate and develop means for administering an oral preparation to increase the 
blood concentration of glycyrrhizin. 

Teaching of the invention 

The present invention pertains to glycyrrhizin preparations characterized by blending 
fatty acid glycerides with glycyrrhizin or salts thereof and coating the same with an enteric film. 

The aforementioned salts can be any salt as long as it is pharmaceutically acceptable, and 
metal salts such as those of potassium and sodium, and ammonium salt can be cited as the 
examples. 

Glycyrrhizin or salts thereof is used alone or formulated with amino acids in oral 
preparations or injection preparations for treating liver diseases such as hepatitis or liver 
disorders, allergic diseases such as drug eruptions or allergic bronchitis, or other inflammatory 
symptoms. 

However, due to degradation by gastric acid or metabolism from the initial passage in the 
liver, a report showed that glycyrrhizin was hardly detected in the blood in oral administration 
(Chiryogaku, 7(5), 704 (1981). Also, in the case of patients with hepatic diseases that require 
long-term administration, administering hypodermic injection is a tremendous burden to the 
patients. On the other hand, a preparation for rectal administration was reported recently 
(Japanese Kokai Patent Application No. Hei 1[1989]-294619), but from the standpoint of a 
patient, the most convenient way of administration is an oral preparation. Therefore, it is 
necessary to investigate and develop means for administering an oral preparation to increase the 
blood concentration of glycyrrhizin. 
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Accordingly, the present inventors had conducted rigorous investigations on this 
particular problem, and as a result, discovered that the concentration of glycyrrhizin in the blood 
can be increased by blending glycyrrhizin or salts thereof (all referred to as glycyrrhizin hereafter) 
with fatty acid glycerides and coating the same with an enteric film. 

An experiment was conducted to investigate the absorption of the preparations of the 
present invention in the digestive tract using rats. Detailed data are shown in the section of 
absorption experiment. When a solution of glycyrrhizin in physiological saline solution was 
administered into the stomach or duodenum, there was hardly any glycyrrhizin detected in the 
blood. Also, when a preparation of glycyrrhizin dispersed in fatty acid glycerides was 
administered into the stomach, there was no glycyrrhizin detected in the blood either. On the 
other hand, when the preparation of glycyrrhizin dispersed in fatty acid glycerides was 
administered into the duodenum, glycyrrhizin was detected in the blood. The result suggests that, 
when glycyrrhizin is directly administered into the intestines, glycyrrhizin can be absorbed 
through an absorption-enhancing effect if it is diffused by substances such as fatty acid 
glycerides having surface activity. Accordingly, the present inventors blended fatty acid 
glycerides with glycyrrhizin and coated the same with an enteric film, and discovered that the 
effect of glycyrrhizin was effectively demonstrated because said film was dissolved in the 
duodenum, causing a rapid absorption of glycyrrhizin in the duodenum or small intestines, which 
resulted in a quick migration into the blood. 

Monoglycerides, diglycerides and triglycerides of fatty acids having medium chain length 
such as stearic acid, caprylic acid or capric acid can be cited as examples of the fatty acid 
glycerides of the present invention. Also, mixtures of these fatty acid glycerides can be utilized. 

Any conventional enteric film that is utilized in pharmaceuticals can be employed in the 
present invention. Hydroxypropylmethylcellulose phthalate, cellulose acetate and 
hydroxypropylmethylcellulose acetate succinate can be cited as examples. 

Tablets, granules, powder and capsules can be cited as the drug forms of the preparations 
of the present invention. 

The glycyrrhizin preparations of the present invention can be produced by any 
conventional drug preparation method. For example, in the case of capsules, fatty acid glycerides 
are added to glycyrrhizin and if necessary, expicient, binder, lubricant, surfactant, stabilizer, 
solubilizing aid, preservative and melting point adjusting agent can be added, followed by filling 
in capsules, which are then coated with an enteric film. Also, they can be produced by filling into 
capsules precoated with an enteric film, or filling granules precoated with an enteric film into 
capsules. 

The blending ratio of glycyrrhizin and fatty acid glycerides varies with the type of fatty 
acid glyceride utilized. The preferred ratio is 10:1-1:100, and more preferably 1:1-1:10.0. 



Since formulated products of glycyrrhizin with amino acids such as glycine, methionine 
and cysteine are commercially available, the drug preparations of the present invention can also 
be produced by adding other active ingredients such as the aforementioned amino acids. 

There is no particular restriction to the content of glycyrrhizin in the present invention so 
long as the amount is capable of giving drug efficacy. The amount varies with symptoms and age, 
but the preferred single dose is 10-500 mg, with one to several doses per day. 

Application examples of the preparations are shown in the following. 

Application examples 
Application Example 1 (Capsules) 
Formulation 1 

Monoammonium glycyrrhizinate 80 mg 

Inviter-742 [transliteration] 320 mg 

Hydroxypropylmethylcellulose phthalate 60 mg 

Production method 

After dispersing 80 mg monoammonium glycyrrhizinate in 320mg of Inviter-742 (trade 
name, product of Dynamit Nobel Co.), which is a mixture of monoglycerides, diglycerides and 
triglycerides of caprylic acid and capric acid, the mixture was filled in No. 1 capsules. After the 
fitting part was sealed with gelatin, coating was conducted using a solution of 
hydroxypropylmethylcellulose phthalate dissolved in a mixed solvent of methylene chloride and 
ethanol. 



Formulation 2 

Monoammonium glycyrrhizinate 80 mg 

Inviter-742 320 mg 

Hydroxypropylmethylcellulose acetate succinate 60 mg 



Production method 

Monoammonium glycyrrhizinate 80 mg was dispersed in 320 mg of Inviter-742. The 
dispersed solution was then filled into empty capsules formed with 
hydroxypropylmethylcellulose acetate succinate. 
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A pplication Example 2 (Granules) 
Formulation 3 

Monoammonium glycyrrhizinate 
Stearic acid monoglyceride 
Lactose 

Light anhydrous silicic acid 
Hydroxypropylcellulose 
Magnesium stearate 

Hydroxypropylmethylcellulose phthalate 



80 mg 
100 mg 
100 mg 

50 mg 
5 mg 

10 mg 

25 mg 



Production method 

Granulation was conducted with pulverized monoammonium glycyrrhizinate, stearic acid 
monoglyceride, lactose and light anhydrous silicic acid using an aqueous 
hydroxylpropylcellulose solution, and the granules were coated with a film using a solution of 
hydroxypropylmethylcellulose phthalate in a mixed solvent of methylene chloride-ethanol, 
followed by mixing with magnesium stearate. 

The following capsules were produced by the same method. 

Formulation 4 

Dipotassium glycyrrhizinate 75 mg 

Methionine 75 mg 

Glycine 100 mg 

Stearic acid monoglyceride 100 mg 

Lactose 100 mg 

Light anhydrous silicic acid 50 mg 

Hydroxypropylcellulose 5 mg 

Magnessium stearate 10 mg 

Hydroxypropylmethylcellulose phthalate 25 mg 

A pplication Example 3 (Soft capsules) 
Formulation 5 

Glycyrrhizin 40 mg 

Inviter-742 200 mg 

Butyl benzoate 0.24 mg 

Propyl benzoate 0.16 mg 

Gelatin 100 mg 
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Hydroxypropylmethylcellulose phthalate 60 mg 

Production method 

Monoammonium glycyrrhizinate, butyl benzoate and propyl benzoate were dispersed in 
Inviter-742. The dispersed solution was filled into soft capsules, followed by coating with a 
solution of hydroxypropylmethylcellulose phthalate dissolved in a mixed solvent of 
acetone-ethanol. 

The following soft capsules were produced by the same method. 



Formulation 6 

Glycyrrhizin 20 mg 

Inviter-742 200 mg 

Butyl benzoate 0.5 mg 

Gelatin 100 mg 

Hydroxypropylmethylcellulose phthalate 60 mg 



Absorption experiment 

Absorption of the preparations of the present invention was investigated based on the 
method of T. Nishihata et al (J. Pharm. Pharmacolo., 38, 69 (1986). 

Experimental method 

A preparation was made by dispersing monoammonium glycyrrhizinate in Inviter-742, 
which was administered into the duodenum of rats under anesthesia with ether. For comparison, 
the aforementioned preparation was also administered into the stomach, and the same 
experiments were carried out for an aqueous monoammonium glycyrrhizinate solution (dissolved 
in physiological saline solution) by administering it into the duodenum or stomach. 

After administration, blood was sampled periodically from the ophthalmic vein, and the 
glycyrrhizin concentration in the blood plasma was determined by HPLC. Here, the dose of 
glycyrrhizin was 20 mg/kg in all cases. 
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Experimental results 



Table 1. Glycyrrhizin concentration in blood plasma (\ig/m) 
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2 
3 
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Administration site 

Lapsed time after administration 

Dispersed in Inviter 

Aqueous solution 

Duodenum 

Stomach 



The above results showed that almost no glycyrrhizin was detected in the blood plasma 
when glycyrrhizin was dispersed in Inviter and administered into the stomach, nor when 
glycyrrhizin was administered as an aqueous solution. On the other hand, when glycyrrhizin was 
dispersed in Inviter and administered into the duodenum, a significantly higher concentration of 
glycyrrhizin was detected in the blood plasma, compared with the other cases. 

The result clearly indicates that the preparations of the present invention show superior 
absorption. 

Effect of the invention 

According to the present invention, even when orally administered, a preparation 
prepared by blending glycyrrhizin with fatty acid glycerides and coated with an enteric film 
shows an effect of increasing blood concentration of glycyrrhizin due to rapid absorption of 
glycyrrhizin in the duodenum or small intestines, which facilitates its migration into the blood. 
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